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[57] ABSTRACT

- A low NOy atmospheric gas burner is provided, which

includes at least one burner tube having a plurality of
gas outlet orifices terminating in a burner bed, and a
plurality of plates disposed above the burner tube
within the reach of the flame, which plates lower the
temperature and effect a stepped combustion. Accord-
ing to the invention, the plates extend parallel to, and on
opposite sides of, the orifices provided in the burner
tube, and the orifices are arranged in a line parallel to
the burner axis. The plates are connected direct to the
burner tube substantially throughout the entire length
of their lower edges.

12 Claims, 2 Drawing Sheets
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1
LOW NOx ATMOSPHERIC GAS BURNER

BACKGROUND OF THE INVENTION

The mvention relates to a low NO, atmospheric gas

burner comprising at least one burner tube having a
plurality of gas outlet orifices terminating in a burner
bed, and a plurality of plates disposed above the burner
tube within the reach of the flame, said plates lowering
the temperature and also effecting a stepped combus-
tion, a low NOy production being thus achieved.

DESCRIPTION OF THE PRIOR ART

- A similar atmospheric gas burner i1s known from

European patent application 0 195 360, comprising a
large number of plates which exend at right angles to
the burner axis, whose shape is adjusted to that of the
burner tube and whose lower edge in each case is con-
nected to the burner tube only locally so that the atmo-
sphere to the one side of the plates communicates with
the atmosphere to the other side.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to simplify and
improve that known arrangement, so that a very uni-
form flame picture will result, while furthermore the
production of noise is limited.

To this effect, a low NOy atmospheric burner of the
type described in the preamble is characterized, accord-
ing to the present invention, in that the plates extend
parallel to, and on opposite sides of, the orifices dis-
posed in the burner, said orifices being arranged in a line
parallel to the burner axis, and said plates being con-
nected directly to the burner tube substantially through-
out the entire length of their lower edges. Thus a gas
burner is obtained that is very simple and yet functions

excellently.
To improve flame stability small air supply holes may

be provided in the plates mentioned.

To ensure that the flame transfers correctly when the
burner is ignited, each of the plates may be provided
with at least one aperture.

If the gas burner comprises a substantially horizontal
duct which gradually widens away from the gas supply
inlet, is shaped to deflect the gas flow in an upward
direction and at 1its outlet end has a width equal to the
desired width of the burner or the burner bed, the
burner tube further having a constriction just upstream
of its outlet end, as is known, for instance, from Euro-
pean patent application 0 191 722, in a further embodi-
ment of the present invention, a distributor plate may be
provided at, or just upstream of, the constriction in the
burner tube, which has the effect of providing a uniform
flame picture.

If the burner tube 1s further provided in known man-
ner with a bottom surface that slopes upwardly, the
sidewalls adjacent to the bottom surface may slope
outwardly from the bottom to a maximum width that is
uniform throughout the entire length of the burner tube,
which provides for a further improvement in the unifor-
mity of the flame picture.

That uniformity 1s further enhanced by making the
distance from the cross-section of equal maximum
width to the top of the burner bed so large as to ensure
a straight flow of the combustion gas mixture to the
burner orifices.

In a further embodiment of the invention, when the
burner orifices are formed by plane and corrugated
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2

plates or strips, as known per se from I.G.R.C./C24-83
(a 1983 International Gas Research Conference publica-
tion), the height of the corrugated strips is smaller than
that of the plane strips. The plane strips may in that case
extend vertically to above the corrugated strips.

The gas burner may be further provided with at least
one additional cooling member which consists of heat-
resistant fine-meshed gauze or expanded material. This
heat-resistant material may be attached to the plates.

An additional advantage of this combination of
stepped combustion and cooling is that the risk of in-
complete combustion is much smaller than in the con-
ventional free arrangement of cooling members, where
a small change in position causes cooling to take place
in a wrong phase of combustion, the result being incom-
plete combustion. This problem is decidedly substan-
tially mitigated in the present construction by virtue of
the fact that, due to the construction, the primary com-
bustion 1s clearly separated from the secondary combus-

tion.
BRIEF DESCRIPTION OF THE DRAWINGS

Several embodiments of the invention will now be
described, by way of example, with reference to the
accompanying drawings in which |

FIG. 1 1s a diagrammatic side-elevational view of a
gas burner according to the invention;

FIG. 2 1s a top view of an arrangement according to
the invention as shown in FIG. 1;

FI1G. 3 1s a left-hand side-elevational view of the
arrangement according to FIG. 1; |

FI1G. 4 1s a nght-hand side-elevational view of the
arrangement according to FIG. 1;

FIG. 5, 6, 7 and -8 show cross-sectional and eleva-
tional views similar to FIGS. 1-4, but illustrate a differ-
ent embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the drawings, there is shown a low NO,
atmospheric gas burner which comprises a burner tube
1, the inlet portion of which constitutes a mixing tube
portion 2, which connects to a diffuser portion 3. The
burner tube 1 proper has a bottom 4 and, on the oppo-
site side, a constriction portion 5. A distributor plate 6
extends between these two portions 4 and §. A narrow-
ing portion 7 extends upwardly from this burner tube
part, at the top of which narrowing portion, not shown,
gas outlet orifices are provided, formed by plane and
corrugated strips and together constituting a burner
bed. Abutting with the upper edges of the walls forming
satd narrowing portion are two parallel plates 8 which
lower the temperature and contribute to a stepped com-
bustion. As i1s shown in the drawings, the plane and
corrugated strips (not shown) can be supported not only
at their respective ends, but also in the middle portion
by means of a support 9.

To ensure that the flame transfers correctly when the
gas burner 1s ignited, apertures 12 are provided in the
plates 8.

To improve the stability of the flame the plates 8 are
provided with small air supply holes 10 uniformly
spaced apart.

The tapering course of the burner tube walls adjacent
to the bottom 4 (shown in FIG. 3) ensures that the
sound produced by the burner will be damped in the
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burner tube and not reverberate, amplifying the vibra-

tions just produced.
As is shown it FIGS. 1 and 4, the mixing tube portion

may at its free end be provided with two fastening

flanges 11 to be connected to a gas supply tube. It 1s
noted that the distance H indicated in FIG. 1 from the
cross-section of equal width to the top of the burner bed
should be so large as to ensure a straight flow of the
combustion gas mixture to the burner orifices. This
ensures a straight flow of the gas-air mixture to the
burner bed and hence a uniform flame height and hence
minimal sound production.

For the sake of completeness it is observed that in-
stead of a burner bed formed by plane and corrugated
plates or strips one could also use a burner bed of ce-
ramic material, as is known per se 1n the art.

It is observed that the width of the gas outlet orifices
is chosen so large that this alone will effect an NOx
reduction without using the plates extending parallel to
the burner axis.

To further increase the NOx reduction of the burner
according to the invention, which 1s based on stepped
combustion and flame cooling, it is possible to provide
one or more additional cooling members 13 (see FIGS.
5-8 in which like elements are denoted by the same
reference numerals as in the first embodiment repre-
sented in FIGS. 1-4). Such a cooling member operates
in the same way as the plates 8 in that during the first
step of the combustion (between the plates 8, with less
oxygen than is needed) heat is withdrawn from the
combustion gases. In this embodiment the cooling mem-
ber 13 comprises a piece of heat-resistant fine-meshed
gauze or expanded metal, which is attached to the top
of plates 8 parallel to the outlet surface of the burner.
The combustion gases are thus forced to flow upwards
through the apertures of this cooling member and give
off part of their heat-content. Only then can the second-
ary combustion air enter to complete the combustion.

It will be clear that further variations and modifica-
tions will readily occur to those skilled in the art with-
out departing from the scope of the present invention.

What we claim is:

1. A low NO, atmospheric gas burner comprising at
least one burner tube having a plurality of gas outlet
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flame produced by said burner, said plates lowering a

temperature of the flame and effecting a stepped com-
bustion, characterized in that said plates (8) extend par-
allel to, and on opposite sides of, the orifices provided 1n
the burner tube, said orifices being arranged in a line
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parallel to the burner axis, and said plates being con-
nected directly to the burner tube substantially through-
out an entire length of their lower edges.

2. A gas burner as claimed in claim 1, characterized in,
that each of the plates (8) is provided with at least one
aperture (12) to permit the flame to transfer along the
gas outlet orifices when the gas burner 1s ignited.

3. A gas burner as claimed in claim 1, characterized
by being provided with uniformly spaced air supply
holes (10) in said plates (8).

4. A gas burner as claimed in claim 1, in which the
burner tube comprises a gas supply inlet and a substan-
tially horizontal duct (3) which gradually widens away
from the gas supply inlet, is shaped to deflect gas flow
in an upward direction and at its outlet has a width
equal to a desired width of the burner or the burner bed,
the burner tube further having a constriction upstream
of its outlet end, characterized in that the burner tube is
provided with a distributor plate (6) at, or upstream of,
said constriction.

5. A gas burner as claimed in claim 1, in which the
burner tube has a bottom surface (4) that slopes up-
wardly, characterized in that sidewalls adjacent to the
bottom surface slope outwardly from the bottom sur-
face to a maximum width that is uniform throughout an
entire length of the burner tube.

6. A gas burner as claimed in claim §, characterized in
that from a cross-section of equal maximum width the
burner tube is narrowed upwardly (7) to a burner bed
width.

7. A gas burner as claimed in claim 6, characterized in
that a distance (H) from the cross-section of equal maxi-
mum width to a top of the burner bed is sufficiently
large as to ensure a straight flow of a fuel gas mixture to
the burner orifices.

8. A gas burner as claimed in claim 1, in which the
burner orifices are formed by plane and corrugated
plates or strips, characterized in that the height of the
corrugated strips is smaller than that of the plane strips.

9. A gas burner as claimed in claim 8, characterized mn
that the plane strips extend vertically to above the cor-
rugated strips.

10. A gas burner as claimed in claim 1, characterized
by at least one further cooling member.

11. A gas burner as claimed in claim 10, characterized
in that the further cooling member consists of heat-
resistant fine-meshed gauze or expanded material.

12. A gas burner as claimed in claim 11, characterized
in that the heat-resistant materal is attached to said

plates (8).
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